The USPSTF reviewed the evidence on whether primary care-relevant counseling interventions for a healthful diet and physical activity modify self-reported behaviors, intermediate physiologic outcomes, diabetes incidence, and cardiovascular morbidity or mortality in adults with CVD risk factors, as well as the adverse effects of counseling interventions.
Recommendation:
The USPSTF recommends offering or referring adults who are overweight or obese and have additional CVD risk factors to intensive behavioral counseling interventions to promote a healthful diet and physical activity for CVD prevention. 
T he U.S. Preventive Services Task Force (USPSTF) makes recommendations about the effectiveness of specific preventive care services for patients without related signs or symptoms.
It bases its recommendations on the evidence of both the benefits and harms of the service and an assessment of the balance. The USPSTF does not consider the costs of providing a service in this assessment.
The USPSTF recognizes that clinical decisions involve more considerations than evidence alone. Clinicians should understand the evidence but individualize decision making to the specific patient or situation. Similarly, the USPSTF notes that policy and coverage decisions involve considerations in addition to the evidence of clinical benefits and harms.
SUMMARY OF RECOMMENDATION AND EVIDENCE
The USPSTF recommends offering or referring adults who are overweight or obese and have additional cardiovascular disease (CVD) risk factors to intensive behavioral counseling interventions to promote a healthful diet and physical activity for CVD prevention. (B recommendation) See the Clinical Considerations section for more information about CVD risk factors.
See the Figure for a summary of the recommendation and suggestions for clinical practice.
Appendix Table 1 describes the USPSTF grades, and Appendix Table 2 describes the USPSTF classification of levels of certainty about net benefit (both tables are available at www.annals.org).
for CVD risk in overweight or obese adults who are at increased risk for CVD, including decreases in blood pressure, lipid and fasting glucose levels, and body mass index (BMI) and increases in levels of physical activity. The reduction in glucose levels was large enough to decrease the incidence of a diabetes diagnosis. The USPSTF found inadequate direct evidence that intensive behavioral counseling interventions lead to decreases in mortality or CVD rates.
Harms of Behavioral Counseling Interventions
The USPSTF found adequate evidence that the harms of behavioral counseling interventions are small to none. None of the dietary intervention studies explicitly reported adverse events. Studies of physical activity interventions reported mostly minor adverse events, and intense physical activity was rarely associated with cardiovascular events.
USPSTF Assessment
The USPSTF concludes with moderate certainty that intensive behavioral counseling interventions to promote a healthful diet and physical activity have a moderate net benefit in overweight or obese adults who are at increased risk for CVD.
CLINICAL CONSIDERATIONS Patient Population Under Consideration
This recommendation applies to adults aged 18 years or older in primary care settings who are overweight or obese and have known CVD risk factors (hypertension, dyslipidemia, impaired fasting glucose, or the metabolic syndrome). In the studies reviewed by the USPSTF, a substantial majority of participants had a BMI greater than 25 kg/m 2 .
Behavioral Counseling Interventions
Most studies evaluated interventions that combined counseling on a healthful diet and physical activity and were intensive, with multiple contacts (which may have included individual or group counseling sessions) over extended periods. Interventions involved an average of 5 to 16 contacts over 9 to 12 months depending on their intensity (6) . Most of the sessions were in-person, and many included additional telephone contacts. Interventions generally focused on behavior change, and all included didactic education plus additional support. Most included audit and feedback, problem-solving skills, and individualized care plans. Some trials also focused on medication adher- 
Balance of Benefits and Harms

Behavioral Counseling Interventions Other Relevant USPSTF Recommendations
Well-established risk factors for cardiovascular disease (CVD) include obesity, hypertension, hyperlipidemia, diabetes, and tobacco use.
Intensive behavioral counseling interventions are effective in making small but important changes in health behavior outcomes (dietary intake and physical activity) and selected intermediate clinical outcomes (lipid levels, blood pressure, fasting glucose levels, diabetes incidence, and weight) after 12 to 24 mo.
Many types of intensive counseling interventions are effective. Such interventions focus on behavior change; include didactic education plus other components, such as audit and feedback, problem-solving skills, and individualized care plans; and are typically delivered by specially trained health professionals.
The USPSTF concludes with moderate certainty that intensive behavioral counseling interventions to promote a healthful diet and physical activity have a moderate net benefit in adults who are overweight or obese and at increased risk for CVD.
The USPSTF has a wide range of recommendations focusing on CVD prevention, including tobacco cessation; aspirin use; screening and counseling for obesity; and screening for lipid disorders, blood pressure, and diabetes. These recommendations are available on the USPSTF Web site (www.uspreventiveservicestaskforce.org). Many types of intensive counseling interventions were effective. However, it was not clear how the magnitude of the effect was related to the format of the intervention (for example, face-to-face, individual, group, or telephone), the person providing the counseling, the duration of the intervention, or the number of sessions because different combinations of components were effective (see the Implementation section for more information on effective interventions). Because of the intensity and expertise required, most interventions were referred from primary care and delivered outside that setting.
Other Approaches to Prevention
Tobacco use continues to be one of the most important risk factors for CVD. Helping patients with tobacco cessation is a critical component of CVD prevention. The USPSTF recommends that clinicians ask all adults about tobacco use and provide tobacco cessation interventions to those who use such products (7). The U.S. Public Health Service has published guidelines to further help clinicians (8) .
Multifaceted approaches with linkages between primary care practices and community resources could increase the effectiveness of interventions (9) . Effective interactions between health care and community interventions, specifically public health and health policy interventions (such as healthy community design and built environment), can support and enhance the effectiveness of clinical interventions (more information is available at www.cdc.gov/healthyplaces). The Community Preventive Services Task Force recommends several communitybased interventions to promote physical activity, including community-wide campaigns, social support interventions, school-based physical education, and environmental and policy approaches. It also recommends programs promoting diet and physical activity for persons who are at increased risk for type 2 diabetes on the basis of strong evidence of the effectiveness of these programs in reducing the incidence of new-onset diabetes. These recommendations are available at www.thecommunityguide.org.
The Million Hearts initiative (http://millionhearts.hhs .gov) aims to decrease the number of heart attacks and strokes by 1 million by 2017. It emphasizes the use of effective clinical preventive services combined with multifaceted community prevention strategies.
In 2010, the U.S. Department of Agriculture and the U.S. Department of Health and Human Services jointly issued the "Dietary Guidelines for Americans" (3). The latter also issued complementary physical activity guidelines (4).
Useful Resources
The USPSTF has a wide range of recommendations focusing on CVD prevention. The current recommendation focuses on behavioral counseling that encourages healthy eating and physical activity behaviors to improve cardiovascular health. It does not address weight-loss programs. The USPSTF recommends that clinicians selectively initiate behavioral counseling to promote a healthful diet and physical activity in patients who are not obese and not at increased cardiovascular risk. The USPSTF does not address behavioral counseling in patients with a BMI less than 25 kg/m 2 who are at increased risk for CVD. However, for patients with a BMI of 30 kg/m 2 or greater, the USPSTF recommends screening these patients for obesity and offering or referring them to intensive, multicomponent behavioral counseling for weight loss.
In another recommendation, the USPSTF recommends screening for lipid disorders in adults according to age and risk factors. It also recommends screening for blood pressure in adults, screening for diabetes in patients with elevated blood pressure, and aspirin use when appropriate. These recommendations are available at www .uspreventiveservicestaskforce.org.
OTHER CONSIDERATIONS Implementation
The USPSTF defines behavioral counseling interventions as preventive services that are designed to help persons engage in healthy behaviors and limit unhealthy ones (10). The USPSTF previously described the challenges of developing behavioral counseling recommendations that are feasible for primary care delivery or available for referral from primary care and delivered in other settings (10) . Two well-researched interventions, the DPP (Diabetes Prevention Program) and PREMIER, could feasibly be adapted and delivered in the primary care setting or by local community providers. These interventions are described in further detail because they can be provided by an appropriately trained counselor (typically a dietitian, nutritionist, health educator, or psychologist) and their materials are publicly available. Descriptions of all of the reviewed interventions are included in the evidence review (6) .
The DPP focused on whether weight reduction through a healthful diet and physical activity could prevent or delay the onset of type 2 diabetes (11) . Participants in the lifestyle intervention group received intensive training in diet, physical activity, and behavior modification from a case manager or lifestyle coach. Lifestyle coaches were dietitians or persons with a master's degree and training in exercise physiology, behavioral psychology, or health education. Participants received basic information about nutrition, physical activity, and behavioral self-management. The program addressed problem solving and strategies to deal with eating at restaurants, stress, and lapses. Participants and coaches engaged in face-to-face sessions at least
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Behavioral Counseling in Adults With Cardiovascular Risk Factors www.annals.orgonce every 2 months and talked by telephone at least once between visits. The DPP study documents, including coach and participant materials, are available online in English and Spanish (https://dppos.bsc.gwu.edu/web /dppos/lifestyle). At least 1 trial included in the review (12) used an adapted DPP lifestyle intervention in patients recruited from a primary care setting. The trial was conducted in a large multispecialty group practice. Investigators tested a coach-led intervention and a home-based, DVD-facilitated intervention, as well as a Web-based portal for goal setting and self-monitoring. The materials used for the intervention are available online from the University of Pittsburgh Diabetes Prevention Support Center (www.diabetesprevention.pitt.edu).
PREMIER tested whether counseling on comprehensive lifestyle changes could prevent or control high blood pressure (13) . Participants in the intensive intervention group were counseled over 6 months to track their diet (including calorie and sodium consumption) and physical activity and received printed materials about blood pressure and lifestyle changes. In addition, they were taught to follow the Dietary Approaches to Stop Hypertension (DASH) diet, which is rich in fruits, vegetables, and lowfat dairy products and emphasizes reduced intake of saturated and total fat. The intervention was delivered by dietitians or health educators with a master's degree. The materials from this intervention, including participant manuals, food and fitness guides, and food diaries, are available online at www.kpchr.org/research/public/premier /premier.htm. Information about the DASH diet is available from the National Heart, Lung, and Blood Institute (14).
Research Needs and Gaps
Trials examining the effectiveness of less intensive counseling that can be delivered in the primary care setting, including the minimum intensity, number of interactions, and duration necessary for effectiveness, are needed, as are trials studying the duration of effect beyond 2 to 3 years of follow-up or beyond the intensive counseling intervention period. The effectiveness of interventions for physical activity alone has not been well-studied. Trials examining the interaction or potentiation of clinical counseling and community-based lifestyle interventions are needed. Finally, the lack of direct evidence of effect on CVD events is an important research gap. Advances in management of CVD risk factors and relatively low rates of CVD events in study populations present a challenge to researchers trying to assess differences in CVD outcomes.
DISCUSSION
Burden of Disease
Cardiovascular disease is a leading cause of death in the United States, and well-established CVD risk factors, such as obesity, hypertension, hyperlipidemia, and diabetes, are common in adults. The Centers for Disease Control and Prevention estimates that nearly half of all U.S. adults aged 20 years or older have at least 1 of the following CVD risk factors: uncontrolled hypertension, uncontrolled elevated low-density lipoprotein (LDL) cholesterol level, or current smoking (15). It also estimates that nearly 70% of U.S. adults are overweight or obese (16).
Scope of Review
The evidence review (6) for this recommendation addressed whether primary care-relevant counseling interventions for a healthful diet and/or physical activity modify self-reported behaviors, intermediate physiologic outcomes (such as lipid levels, blood pressure, glucose tolerance, weight, and BMI), diabetes incidence, and cardiovascular morbidity or mortality in adults with known cardiovascular risk factors (hypertension, dyslipidemia, impaired fasting glucose or glucose intolerance, or the metabolic syndrome). The adverse effects of counseling interventions were also reviewed.
This recommendation is intended to complement the USPSTF's 2012 recommendation on behavioral counseling interventions to promote a healthful diet and physical activity for CVD prevention in persons without cardiovascular risk factors (C recommendation). The evidence review did not include interventions specifically focused on weight loss, which are addressed in the USPSTF's recommendation on screening and counseling for obesity (B recommendation). Trials conducted exclusively in persons with diabetes were excluded.
Effectiveness of Behavioral Counseling Interventions
The USPSTF considered 74 trials (with 77 intervention groups) in its review (6) . Interventions that combined a healthful diet and physical activity were evaluated in 49 trial groups, diet-only interventions were evaluated in 18, and interventions involving only physical activity were evaluated in 10. Of the interventions reviewed, 2 were low-intensity, 48 were medium-intensity, and 37 were high-intensity. Interventions were defined as low-, medium-, or high-intensity on the basis of the amount of interaction with a provider (Յ30, 31 to 360, and Ͼ360 minutes, respectively .
Patient Health Outcomes
The USPSTF considered 16 trials reporting effects on patient health outcomes (such as CVD events, mortality, quality of life, or depression symptoms) (6) . Five of these trials reported cardiovascular events, including mortality; of these, 4 found no reduction in CVD events or mortality at 6 to 79 months. However, CVD event rates were low. One trial, the Risk Factor Intervention Study, showed a Clinical Guideline Behavioral Counseling in Adults With Cardiovascular Risk Factors reduction in a composite measure of CVD events at 6.6 years of follow-up (relative risk, 0.62 [95% CI, 0.42 to 0.92]). The trial combined counseling on a healthful diet and physical activity with medications to manage CVD risk factors in Swedish men. Participants had notably high rates of smoking, diabetes, and previous myocardial infarctions and a 21% mortality rate during the trial (17) .
Overall, 4 trials of combined lifestyle interventions did not seem to alleviate self-reported depression symptoms in persons with impaired fasting glucose or glucose tolerance at 6 to 12 months. The results for self-reported quality-oflife measures were mixed. Three trials of combined lifestyle counseling showed improvement in selected measures of quality of life; however, 2 trials of combined lifestyle counseling and 2 trials involving only physical activity showed no benefit at 6 to 12 months (6).
Intermediate Health Outcomes
The USPSTF considered 71 trials, with more than 32 000 participants, that reported intermediate health outcomes (6) . Commonly reported intermediate outcomes included objective measures of lipid levels, blood pressure, glucose levels, weight, composite cardiovascular risk scores, medication use, and diabetes incidence. Overall, mediumto high-intensity interventions involving counseling on diet and physical activity decreased total and LDL cholesterol levels, blood pressure, fasting glucose level, diabetes incidence, and weight. Improvements were most robust at 12 to 24 months; few studies followed participants for more than 24 months.
Intensive combined lifestyle interventions reduced total cholesterol levels by 0.14 mmol/L (5. Most of these interventions were medium-intensity, and there were important differences among populations, interventions, and outcomes. Overall, there is no consistent evidence of benefit on intermediate health outcomes for interventions involving physical activity only.
Health Behavior Outcomes
The USPSTF considered 61 trials (n ϭ 31 751) reporting outcomes related to health behaviors (6) . Three of these trials reported only health behavior outcomes and not intermediate health outcomes. Overall, objectively measured and self-reported changes in dietary intake (such as decreased total and saturated fat, increased fruits and vegetables, and total calories) and physical activity were consistent with intermediate outcome findings. Several trials in persons already receiving medication to decrease blood pressure or cholesterol level reported statistically significant improvements in dietary intake and physical activity but found no benefit on intermediate outcomes.
The DPP was a good-quality, high-intensity trial of a combined behavioral counseling intervention aimed at preventing diabetes in overweight persons with impaired fasting glucose (11) (see the Implementation section for more detail). It was one of the few trials included in the review that assessed health, intermediate, and behavioral outcomes. The trial enrolled 2161 participants in the intervention and placebo groups (mean age, 51 years). More than one quarter (26.9%) and one third (34.6%) of participants had hypertension or dyslipidemia, respectively, and the mean BMI was 34 kg/m 2 (6) . Overall, at 3 years, persons in the intervention group had a 0.22-mmol/L (4-mg/dL) decrease in fasting blood glucose level, a 58% reduction in diabetes incidence, and decreases in blood pressure and lipid measures.
PREMIER was a good-quality trial aimed at decreasing blood pressure in persons who were not yet receiving medication (13) (see the Implementation section for more detail). The trial enrolled 304 participants in the hypertension subgroup (mean age, 52 years; mean systolic blood pressure, 144 mm Hg) (6) . Approximately two thirds of participants had a BMI greater than 30 kg/m 2 . After 18 months, only 21% of persons in the intensive counseling intervention group versus 41% in the usual care group were receiving hypertension medication. Participants in the intervention group also had decreases in blood pressure and lipid measures after 6 months; however, the improvements generally decreased after 18 months. 0.13 mmol/L (1.5 to 5 mg/dL). Systolic and diastolic blood pressures decreased by 1 to 3 mm Hg and 1 to 2 mm Hg, respectively. Fasting glucose levels decreased by approximately 0.06 to 0.17 mmol/L (1 to 3 mg/dL). Diabetes incidence decreased by as much as 42% in trials reporting outcomes after 3 years. Weight decreased by a standardized mean difference of 0.26, which is roughly equivalent to a BMI reduction of 0.5 to 1.5 kg/m 2 , or approximately 3 kg. Based on self-reported physical activity, the proportion of persons who participated in moderate-intensity exercise for 150 minutes per week increased from 10% to 25%. Epidemiologic data suggest that even small improvements in lipid levels, blood pressure, glycemic control, and weight can decrease the risk for heart disease and stroke in persons at increased risk for CVD (18) .
Potential Harms of Behavioral Counseling Interventions
Of the 74 trials reviewed by the USPSTF, only 6 specifically reported adverse events during the trial and 6 specifically reported no adverse events (6) . Few trials reported details about the adverse events, but most were minor, including musculoskeletal and gastrointestinal symptoms. In trials evaluating physical activity interventions, a few participants reported fatigue, muscle soreness, or other minor musculoskeletal injuries. Serious adverse events were rare. There was no consistent evidence that behavioral counseling interventions led to paradoxical changes in intermediate or behavioral outcomes.
Estimate of Magnitude of Net Benefit
The USPSTF assessed the overall effectiveness of intensive behavioral counseling interventions on intermediate and behavioral health outcomes to be moderate. The changes in lipid and blood pressure measures were generally small, but these effects were combined with reductions in weight and sustained improvements in healthy lifestyle behaviors. The effects are consistent across a substantive body of evidence for various CVD risk factors and interventions. The USPSTF concludes that, because a substantial majority of trial participants were overweight or obese, these persons will accrue benefits from these interventions. The potential harms are small at most; therefore, the USPSTF concludes that these interventions have a moderate net benefit.
Response to Public Comments
A draft version of this recommendation statement was posted for public comment on the USPSTF Web site from 13 May to 9 June 2014. Thirty-three comments were received. In response to these comments, the USPSTF clarified how this recommendation fits with related ones on healthy lifestyles and screening for obesity. It clarified the population under consideration throughout the recommendation statement and more explicitly defined the connections between the populations studied and the target population of the recommendation. The USPSTF also provided more detail on the evidence gap for CVD outcomes and added to the Research Needs and Gaps section. In addition, it added or updated several references and made other minor editorial changes.
UPDATE OF PREVIOUS USPSTF RECOMMENDATION
This recommendation is an update and refinement of the USPSTF's 2003 recommendation on dietary counseling for adults with CVD risk factors (B recommendation). At that time, the USPSTF recommended intensive behavioral dietary counseling for adult patients with known CVD risk factors, including hyperlipidemia and other diet-related chronic diseases. In contrast, this new recommendation targets overweight or obese adults who have additional CVD risk factors (such as hypertension, dyslipidemia, impaired fasting glucose, or the metabolic syndrome). Interventions assessed for this recommendation focused on improving healthy eating, increasing physical activity, or combined approaches to developing a healthier lifestyle.
RECOMMENDATIONS OF OTHERS
The American Heart Association recommends that clinicians use counseling interventions to promote a healthful diet and physical activity that include a combination of 2 or more of the following strategies: setting specific, proximal goals; providing feedback on progress; providing strategies for self-monitoring; establishing a plan for frequency and duration of follow-up; using motivational interviews; and building self-efficacy (19) .
The American College of Sports Medicine has published recommendations for health professionals who counsel healthy adults on individualized exercise programs. It recommends 150 minutes of moderate-intensity exercise per week and 2 to 3 days of resistance, flexibility, and neuromotor exercises per week (20) . Previous statements by the American Academy of Family Physicians about counseling for diet and physical activity have been consistent with those of the USPSTF; it is currently updating its recommendations (21) . Disclosures: Dr. Gillman reports royalties from Cambridge University Press and UpToDate outside the submitted work. Authors not named here have disclosed no conflicts of interest. Authors followed the policy regarding conflicts of interest described at www.uspreventiveservicestask force.org/methods.htm. Disclosures can also be viewed at www .acponline.org/authors/icmje/ConflictOfInterestForms.do?msNum ϭM14-1796.
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